It has been tacitly assumed that in normal persons the blood pressure and the volume of the pulse are equal in the right and left brachial and carotid arteries, and as a corollary, that sphygmic inequality in these arteries is evidence of disease of the aorta, provided that peripheral causes of partial arterial occlusion, such as encroachment of the clavicle on the subclavian artery, cervical ribs, thrombosis, embolism, and arteriosclerosis, as well as developmental anomalies of the aorta and its main branches, can be excluded. In other words, the occurrence of a lower pressure and smaller pulse on one side is taken to mean that some pathological process, such as syphilitic aortitis, has brought about narrowing of a main branch of the aorta at its origin. This is illustrated by the following case. Case 1. A man 45 years of age complained of nocturnal cardiac dyspnea, weakness, and air hunger on exertion. Physical examination disclosed the Corrigan pulse, selective left ventricular hypertrophy, and characteristic auscultatory signs, of pure aortic regurgitation. Except for a loud aortic systolic murmur, there were no indications of enlargement of the ascending or transverse portions of the aorta, but the innominate artery was very accessible in the retro-manubrial space, and there was parasternal dullness both to the right and left in the first intercostal space. The carotid pulses were of equal volume, but the pulse in the right subclavian and its branches was at all times strikingly smaller than that in the left. The brachial arterial pressures were recorded on two occasions only ( Figure 1A) , partly because the patient contracted pneumonia immediately after his admission to the hospital, and was too ill thereafter to be disturbed unnecessarily. Additional features of the case were premature senility, generalized arteriosclerosis, absence of any history of rheumatic fever, and a strongly positive blood Wassermann reaction. Obviously the patient had syphilitic aortitis with aortic regurgitation, and the relatively low right brachial pressure made one suspect that the mesarteritis had extended throughout the innominate and partially obstructed the orifice of the subclavian. This suspicion was confirmed by postmortem examination, which showed that the diameter of the right subclavian orifice had been reduced one-third. Unfortunately, not all cases are so satisfactory. To begin with we shall exclude from consideration manifest aneurysm of the aorta, together with the hydrodynamic and mechanical alterations peculiar to aneurysm, and confine our attention to lesions which present genuine diagnostic difficulties with respect to etiology and pathological physiology and anatomy. The following cases illustrate some of the principal aspects of the problem.
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Case 2. A man 49 years of age without complaints referable to his heart presented the usual signs of aortic regurgitation, except that his pulse, although possessed of the requisite volume, exhibited a prominent anacrotic interruption which effectively obscured whatever celerity it might have had. The ascending and transverse portions of the aorta were enlarged, as attested by the ready accessibility of the innominate artery behind the manubrium, a tracheal tug, a palpable systolic impulse over the aortic area, parasternal dullness in the second intercostal space to the left, and an aortic systolic murmur. The carotid pulses were equal, but the pulse in the left subclavian and its branches was much smaller than in the right, and the left brachial pressure was correspondingly low ( Figure IB ). There was nothing in the history to suggest either rheumatic fever or syphilis, and the blood Wassermann reaction was negative. The next case came under observation just at the time when we were puzzled by the reappearance of the original sphygmic inequality in Case 2 and added the finishing touch to our perplexity.
Case S. The patient was a man of 33 years who presented the cardinal signs of aortic regurgitation, without dynamic evidence of aortic stenosis, but with an aortic systolic murmur. With the possible exception of this murmur, there was nothing to indicate dilatation or elongation of the aorta-a fact which did not lessen the difficulty of discovering the etiology of his heart disease. No history of rheumatic fever or syphilis could be obtained, and the blood Wassermann reaction was negative. At first, with equal carotid pulses, the left brachial pressure was considerably lower than the right, which suggested syphilitic aortitis at the orifice of the left subclavian artery, and, by inference, a syphilitic etiology for the aortic regurgitation. However, it soon became apparent that the pressure inequality varied in degree from day to day, and was often wanting entirely ( Figure 2 ).
The next case is important because it illustrates the conjunction of temporary sphygmic inequality in the brachial arteries with widespread mesaortitis syphilitica.
Case 4. A man 48 years of age entered the hospital with all the manifestations of bilateral heart failure, but in spite of his cardiectasis and generalized stasis it was possible to make a satisfactory diagnosis of syphilitic aortitis and aortic regurgitation. The arterial pulse was of large volume, although its celerity was somewhat obscured by an anacrotic interruption. The left ventricle was greatly enlarged, and the aortic second sound was partially replaced by an aortic diastolic murmur. A systolic impulse and diastolic impact were palpable over the aortic area, the innominate was abnormally accessible behind the manubrium, and there was parasternal dullness which Figure 1C ). The carotid pulses were equal at all times. The patient did not recover from his cardiac failure, and died of pulmonary embolism. Autopsy disclosed extensive syphilitic aortitis which had encompassed and entered the orifices of the main branches of the aorta, but had not diminished their caliber.
Because of the impossibility of harmonizing such transient disparities as these with any organic lesion we decided to examine a large number of normal persons with the idea of determining the general incidence of significant inequalities in brachial pressures. The material consisted of a group of 1000 healthy persons, all but a few of whom were university students. No one was included in whom any significant abnormality, particularly of the cardiovascular system, was demonstrable. The group was made up of 731 men and 269 women whose ages ranged from 16 Table I , it is obvious that by subtracting the total of Table II, 61, from the total of Table I , 439, we arrive at the percentage incidence of inequality, i.e. 37.8 per cent of 1000 persons. Tabulation by sexes is omitted for the reason that no characteristic difference could be discerned. The incidence of significant disparities in pulse pressure is tabulated separately (Table III) Speculation as to the cause of sphygmic inequality in normal persons has not been fruitful for the reason that we have been unable to educe a satisfactory explanation which would be equilaterally applicable and at the same time account for the fact that the higher pressure occurs so much more commonly on the right side.. Brachial pressures must be determined by both central and peripheral factors; the real problem is to discover which of the two is the major factor in any given case of temporary or permanent disparity. Since the maximum pressure may be twice as high in the femoral arteries as in the abdominal aorta (1), one might assume by analogy that the pressure in the innominate artery may exceed that in the ascending aorta, and inasmuch as the high femoral pressure seems to carry over into all the crural arteries at least to the extent that arterial pressure in the legs is generally higher than in the arms (2) , one might suppose that in the arms the tendency always is for the pressure to be higher in the right. It would then be necessary to assume in addition a capricious vasomotor factor in order to explain why it is that approximately one-fourth of the higher pressures are sinistral. Theorizing of this kind is of doubtful utility, and unfortunately it is difficult, if not impossible, to attack the problem experimentally.
No attempt was made in this study to relate brachial pressure inequalities to left-or right-handedness, but since the general incidence of left-handedness is approximately 6 per cent (3) it is unlikely that laterality plays any r6le.
LITERATURE
In view of the frequency with which arterial pressure is measured, and the importance attached to comparatively small departures beyond the accepted limits of normal, particularly by insurance companies, it is surprising that the occurrence of inequalities in brachial pressures has not attracted more attention. Substantially the same statement was made by Phipps (4) seventeen years ago, and it is no less true today. Little or nothing on the subject is to be found in such standard reference works as those of Wiggers (5), Janeway (6), Norris, Bazett, and McMillan (7), Romberg (8) , and Edens (9) . No one has studied relative pressures in a series of normals as large as that which we are reporting, nor has there been any serious attempt to examine sphygmic inequality as a sign of disease of the aorta in the light of normal controls.
In 1900 Hensen (10) reported that such inequalities as he had discovered by measuring the brachial pressures simultaneously with the Riva Rocci apparatus were negligible; differences of as much as 8 or 10 mm. were unusual, and 18 mm. was the largest he had ever seen. Geisb6ck (11), in 1905, declared that the pressure should always be measured in both arms because of the fact that considerable disparities often occur. He did not mention the possibility that normal persons might show inequalities, and felt that their presence invariably indicates either organic changes in the vascular system, or permanent disturbances of innervation. A year later Bing (12) described experiments designed to demonstrate the existence of a vasomotor influence on brachial pressure. Incidentally, he compared brachial systolic pressures in ten subjects; 16 mm. Hg was the largest discrepancy, and the right was usually higher than the left. In 1915 Phipps (4) published an interesting paper. Using an aneroid and a 12 cm. cuff, he measured arterial pressures in the arms and legs of 36 patients, some of whom were suffering from disease of the heart or arteries. In only one case did he find the pressure the same in all arteries. In 20 per cent of his cases there was a difference of 10 mm. or more between the brachial pressures, with the higher pressure showing no preference for either side. In one patient with no heart disease and only slight arteriosclerosis (autopsy) there was a difference of 30 mm., whereas a patient with aortic aneurysm had a disparity of only 20 mm. He concluded that the arterial pressure in the two arms may be unequal in normal subjects, that this inequality is not uniform, that the disparity may be as large in young persons with healthy arteries as in old persons with arteriosclerosis, and that "difference between the right and left brachial arteries is by no means diagnostic of aneurysm." He found that placing a layer of fat meat about the arm underneath the cuff did not change the pressure reading, which led him to infer that measurements of brachial pressure are not affected by the thickness of the tissues surrounding the artery. E. F. Cyriax (13) (15) busied himself principally with comparing the pressures in the arms and legs. His experience convinced him that consecutive measurements are as reliable as simultaneous. He described briefly two cases of syphilitic aortitis in which the lesion had interfered with the passage of blood into the main branches of the aorta. Bodenstab (16) found a right systolic pressure of 142 mm. Hg, and a left of 112 mm., in a physician whom he was examining for life insurance. This led him to compare brachial pressures in 100 persons who were free from cardiovascular disease. The systolic levels were the same on both sides in only 10 cases, and the diastolic in only 4; the systolic discrepancies ranged from 2 to 46 mm., the diastolic from 2 to 40 mm.; the average systolic inequality was 11.7 mm., the average diastolic 9.6 mm.; and the higher pressures were about equally divided between the right and left arms. Van Balen (17) All of the observations referred to above were made with instruments embodying the Riva Rocci principle. In addition, Jellinek (19) and Hirsch (20) studied relative pressures by means of the Gartner tonometer, and Cawadias (21) and Heitz (22) with the Pachon oscillometer. Because of the difference in instruments we have considered it inadvisable to include their observations.
SUMMARY
The fact that inequalities in the blood pressure and volume of the pulse in the right and left brachial arteries may or may not indicate disease of the aorta or its branches is illustrated briefly by the presentation of cases.
The data obtained by bilateral brachial pressure measurements in 1000 normal subjects are presented and analyzed. What we have arbitrarily designated as a significant sphygmic inequality occurred 439 times in 378 persons; nearly three-fourths of the higher pressures were dextrolateral. Significant inequalities in pulse pressures appeared in 274 persons, 67 of whom failed to show differences of 10 mm. or more between the two systolic or diastolic levels; nearly three-fourths of the higher pulse pressures were dextrolateral. These pressures were measured simultaneously in both arms, but for all practical purposes consecutive measurement gives equally satisfactory results. Sphygmic inequality without organic disease is probably always transitory, and it is reasonably certain that all normal persons manifest it at one time or another. The inequality may involve only the systolic pressures, or only the diastolic, or both, and if both levels are disparate the inequality may be concordant (both right higher than both left, or vice versa) or discordant (right systolic higher than the left and left diastolic higher than the right, or vice versa). In some persons the higher pressure is irregularly heterolateral; in others it appears to be always homolateral. There is no evidence that right-or left-handedness plays any r6le. The physiology of transitory disparities in brachial pressures is not understood.
Sphygmic inequality in the brachial or carotid arteries cannot be regarded as a sign of disease of the aorta or its branches unless it can be shown to be permanent.
